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(glp-1) <Dmm.mm&£*:<Dnm\zmTz>o m 

^-rsfcoT** (^T, r^gi^ >a°^®j £^T£) o 

(MXtt, 2002-262886 ^&$B) , «7 # ^ > (08*. 

25 tf, G. Jaeger et al., Bur. J. Biochem. 259, 426, 1999) 7 ^ h 7 
iij> (D. Chong et al., Transgenic. Res. 9, 71, 2000) ^<£>^>A° 
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/7g, i>y77'j> (#pi2ooo-io68 90 m<D^~? 
K^jsmt* tfaii^D, 7 x y — ;n£4fe*©ffl:x#* 

SiA/2&^fc», tot, 

0J*.*£, ^U*>-XT. Katsube et al., Plant. Physiol. 120, 1063, 
1999)^©^ (1, 3-1, 4) - j8 - if )V$J~) if (H. Horvath 

et al., Proc. Nathl. Acad. Sci. USA., 97, 1914, 2000) ^£>@Pm> X 
>^r^rU> (D. Chong et al., Transgenic. Res., 9, 71, 2000) ^ 

15 <D^zf?- \* & ±mv rem? <d znx^Zo 

m.<D-?U=E — 9 — <Dft\M (#!l*J£, T. Katsube et al. , Plant. Physiol. , 
120, 1063, 1999), Z. <D 7 U ^ — t ZtllZftm V £ IrJ± 2 

25 5ifS?tOtfflW^.H D. Yang et al., Proc. Nathl. Acad. Sci. 
USA., 98, 1 1438, 2001), 5 >#mmm®.<DmA OT2 0 0 2 



2 



WO 2004/087910 



PCT/JP2004/004382 



- 5 8 4 9 2-Sf-&$8) , it^^*© C + G&m&MMik (H. Horvath et 
al., Proc. Nathl. Acad. Sci. USA., 97, 1914, 2000), /hMW^Ofe 
ff zstf-ffrVtfDumpLte, &m 2 000-50456 mteWmizm 

2002-58492 ^^#) , bJ&>L-&#&» S ©3fc& 

10 — GLP-1 (Glucagon like peptide-1) £«ftJR®K: J: D 

^j^VtltaSnT^S. 2l»IiltTS, -OGLP-1C 

- iMommfe, GLP-i©^$t5, -f >x u >#«neii8J£ 

L P - 1 GLP-1 (7-36) 75F^5^ttGLP 

-1 (7-37) 00 Tjt U ^T 9 ^ Ft* D , GLP-1 ©lng®T«i 

20 L^fc, GLP-ltt M.*^Um^te~T%>V^-73 L: ?)\' 

^zf^-^-^f iv (d p p - iv) jctoTfe^sstt, m&¥&im& i 

25 ^-£T, ##£*Uc:< < fMOl^GL P - 1 »3»#©W.58*«fft> 
ni^5, #l;tfc£, 8&Xa= /m«mt£##:(Diabetologia41 > 271-278, 
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1998, Biochem 40, 2860-2869, 2001) „ N cfc ZS C 7 5 J Wt <D 

(W O9808871& <H) , 34fi§Arg fcitlfe l26fiL 
y s fc&«ltt*£»AbfcBta*# (WO 0 0 0 7 6 1 7 ) , &.X$Um± 

mz.w.%7^ j nmmz&2>mm& (w 09943705, wo 911 

5 1 4 5 7) ^T^SOSftiR^jiv^JfeiagEitSiKoW^, 
E x e n d i n - 4 T©ffilt^JO Pa^g^ff =b*lT V> <5 . b)&> 

&#£n&§rgiG l p - i su»#:*«a*ns. 

H-i (glp-1) (Dmmmmfct^vmm&mm'tzzhiz&Zo 

25 itGLP-issKtna, sis©**©*? &««i*r 



4 



WO 2004/087910 



PCT/JP2004/004382 



5 fcb, ftJRRpfctt, GLP-ltt*#tUT#«ba:»tntf)Ei:6ft^. 

rcm&\z\&w.t£ n.mwwgk**'? g l p - 1 

> A° ^ K © iHS^ ttJftffifiB ^^-T 5 D N A H ^ £ Wj * - U 
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tcmn&mfcfr t>%rm^'g&%z> z t \z& o , mn^^mmiz^^x. 

mikw&jt^c >x u >ftm&mwfr2>*)i : E>£ vx 
ae»nt^§GLP-i t&\z, mgl p - 1 ©^s^fe 

git, ffiimmm\z&K>m4t - ftffi-znts:^. m*-?^ 
10 5t&GL p - i (Dmm'fa&mm'Tzho'v&Zo *mw^t> 

n.. GLP-l (7-36) $5Vi«^©7^ J WUn<D 1 %V< \Z$k 

L P — lSttSI'tl)^!/?' FKl33V*T^ 2 Q$L&>f)V? =i>\Z. 3 4 
fiS7X^7^>X«TXA7^>llfcSiUfeGL P - 1 

15 ^iSGL p - l tl^gm^^tt^Hi^b, h U -5 &?8<ffc;gP 



25 fg 1 Mfe. *m*%V>MMm\Z&\,*X. pGlbGLPUOHmfll 
7^A®5S,pTL 7 £> p G 1 bGLP OfisR £ T Sr^T El T? 25 § . 
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m 2 m\*> ^m^<Dmmm\z^^x s pGibGLPno Hmf^i 

7s^rK<Do%. pUCl 8I^pNP I 1 3 0*6pNP I 1 3 OPU 

c <Dftm%.x* & ^-rmx & Z> o 

W, 3 m\t. *5£W<DmM®nz.3&^~C , p G l b.GL P l 3 0 HmfeSSi 
5 X^AC^, pNPI MORtfpNPI 130PUC*6pNPI 
1 3 0 Hm<DfcM£.X &7r;-rmx$>Z> 0 

mimiZs *%m<DMmm\z$>^x . pg 1 bGLPst^pNP 1 1 

3 0Hm#>£pG 1 bGLP 1 3 0 Hm©^I*t$^tt*fc, p G 
1 bGLP 1 3 OHm©$iJ|i|i$ig!$^tiT^§. 

io K§5mte, *mw<Dnnmz&^x* mmm 1 ^.zsft^m 1 xnzn 
*$zmm^\z&tfz>, glp-i mm-ft-MS? >/^i©iii^^ 

^6 0}i, *^§BJOmfi^lfc^ViT> ffl^^^-pG 1 bGLP 

Jt^®lit^J 1CDGLP-1 (7 - 3 6 amide) (^^IGLP-1) * Jt 
&MjkM 2<D [Ser»] -GLP-1 (7-36 amide) , J£ig£§3St#il 
3 <D [G 1 y «] - GLP-1 (7-36 amide) , *«fc ^SSiSW 1 <D CG 
1 n26, Asns*] -GLP-1 (7-3 6amide) <D*jr-1 9 U y & AM 

[Gin ze, Asn34] -GLP-1 ( 7 - 3 6 amide) ^hU^^>M 
11, hU7 p ^>^IlfcfeCDill)5:l© i b©i:t, t'f i' 'J y ^ A 
MP tfl«L-fc@T&S. 

hm^j i t#5nfe-f^^iSf©aM^©i»*ft*©GL p - 1 
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St$#, Jt$£§Sii0!) 1C0GLP-1 (7-36 amide) (^^IGL P - 
1 ), 2<£>[Ser 8 ,Gln 26 , Asp 34 ] -GLP-1 ( 7 - 

3 6). «iifll3© [Ser 8 ,Gln 26 , Asn 34 ] -GLP-1 (7 

-3 6) £ffl<^T, ^7U>\Ztt? z>izfe®.*itmvtcmT«&z>o 

5 an i o mn. *mwo)mmmiz&^T , 5 T^bfc^?*^^v^ 

*^3&@^SB!l!'&^>A#£LT [S e r*, Gin 26 , As p 34 3 
-GLP-1 (7-36) &m&ls> ZOttl&mfrO h U ^'»fii^f 
Bt^^ U y # AMP jg£|gte©Wfi%&^L;fc BITS &o 

sn 1 ism, *mm<Dmfaw\z&\ f *T. mmm 6 -e^ufc^^tc^v^ 

10 JttfcSaiMJ 1 <£> G L P - 1 (7-3 6amide) §S 
I{SJ2(D [Se r 8 ,Gl n 26 , Asp 34 ] -GLP-1 (7-36), 
mmW SO) [Ser 8 ,Gln 26 , Asn 34 ] -GLP-1 (7-36) 

|g 1 2 ^HJo^SSfliHC&^T, USS^il 7 T^c Lfc^fe^t^, 

15 jt$S?Mjt^!) 1 £>G L P - 1 (7-3 6amide) (^3*SJ G L P - 1 ) , M 
MM 2 0) [Ser 8 ,Gln 26 , Asp 34 ] -GLP-1 (7-36), 
mm.m SO) [Ser 8 ,Gln 26 , Asn 34 ] - GLP-1 (7-36) 
SrfflV^T, D P P - I Vl^£J£t$ibfcEl~e&&o 

% 1 3 0«, &&wo)mnm\z&\,*T. mnm s tiif^si:t^, 

20 it&mmM l 0)G L P - l (7-3 6) (^^IGLP-Iamide), S 
mM20) [S e r 8 ,G 1 n 26 , Asp 34 ] -GLP-1 (7-36), 
305 [Ser 8 ,Gln 26 , Asn 34 ] -GLP-1 (7-36) 

25 Jfc*fcJSig0!l 1 0)G L P - 1 (7-3 6amide) 9k 
MM 2©[Ser 8 ,Gln 26 , Asp 34 ] -GLP-1 (7-36), 
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3 0) [Ser 8 ,Gln 26 , Asn 34 ] -GLP-1 (7-36) 

81500*5120 fr&X*<Dsk%&{$.<D : g:W) : &7J<'$~ if? ~7 ©ffl^TM^R 

5 |1 50tt *5£BM<DnMWiZ35^X , 9 T^bfc^&fcl^, 

Jt^iSjt^J 1 OGL P - 1 (7-3 6amide) (^^IGLP-1), §S 

2©[Ser 8 ,Gln 26 , Asp 34 ] -GLP-1 (7-36), 
Wkmm 3<D [Ser 8 ,Gln 26 , Asn 34 ] -GLP-1 (7-36) 

£ m^x ,t y xmnmM.ffiumz&tf % jkm&T®&* it^vtcmx. 

15 -%&X&*dX. KOt&U (A) , (B) , (C) * b(DX$>Z> : 

(a) mmv&m^^iz&mz^zmm^fy^zni&teT* h 

#AT^i^ig, (B) ±12 (A) l:<kD, ^ ^ ^ -*#A£ nfc*i#j*ffl 

fe^#:^S^"fbii-L8?)^jiS, (O ±IB (B) \zxmfr4t L fc^Kfe 
25 ^#*5, ffi^lfrjt§§W£#£i&*I.. J^T, *^§0J^O^Tl¥iBti^0^ 
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«^£r> ft*tt)S:feOtUT#»f5i:i^t5. 

(tefflT^itfc^) 

Jl7s(D 3 5 S^nt- ^7 — ( J . T.Odell et al., Nature (London), 313, 
810, 1985), /A°U >^^liO^D^- ^ — (W. H. R. Langridge et 
al., Plant Cell Rep., 4, 355, 1985)^£te/B-T5 H MlC, 

1 0 
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x ^-if i ^jtfe^O^D^E-^— (#S¥5 - 2 6 8 9 6 5 
$g) , yjV^?t>-S-h7>77x7-tMI ^itfc^GD^n^-^ 

— (B^HWO 93/01294 , T e t U ^ 1/ y it — ° 
M# U 7 7 7 — t-lf-f £ tf< 3 5 S ^Dt- ^ — (C. Gatz et al., 

5 Hoi. Gen. Genet., 227, 229, 1991), L a c t^l/-^-/U ^l/yt 

— ^^n^e — ^— (R. J. Wilde et al., The EMBO Journal, 11, 1251, 
1992), a 1 cR/a 1 cAl^Oi-^ (B^^IBWO 9 4/ 0 3 6 

41:2559, 1996), par I^Dt-^" (T. Sakai 
10 et al., Plant Cell Physiol,, 37, 906, 1996) 

TSf#£n IT U ^O-X 2 U >t*J^^>'7-lf/MJ-^ 

— y biHS^ ( r b c S) ©yDt-^-lR. Fluhr et al., Proc. Natl. 
Acad. Sci. USA, 83, 2358, 1986), 7)1? b — 7,-1, 6 -¥7*77 
T^-ifit^^^^n^:-^- 7-501921 ^&#B) , M 

5-8 9^&fg) ^(Dm. ft*, ^Ste^g^^ 

5lc, 3 5 S ^Dt-^-^ofit^iSSTynt-^-^. M# 
M^W^^l^a^ — b V^o CCD J; -5 
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Nakase et al., Plant Mol. Biol., 33, 513, 1997), >f j\,<r U >itfc^ 
©yn : &-^-(F. Takaiwa et al., Plant Mol. Biol., 17, 875, 1991) 

^E — ^ *— (J. Rodin et al., Plant Mol. Biol., 20, 559, 1992)3P, # 

10 *»Wfc*^T, ^-U-^-tlT(t 

05^ — $ ^ — 37— (A. Depicker et al., J. Mol. Appl. Gen., 1, 561, 
1982),*^ h tf >^i$©^-5^- * — (J. Gielenet al., EMBO J., 
3, 835, 1984)£$&g>, D N At- ^ ^ — X IC^i* $ tlT V> 3 fit^itfc? 1 

f *r * at , ii*a^ftt®^^ >/i* 

20 f C*^TGLP-ll8##*4SStfc*J, ^SfcWO^ftfci: DItl 

P - 1 •^©8!##te|g£>ft£ , b©'T?fc£fc< , HEtCg^ai: ITffflX 
raWSSBSnTHSflfc* fe^y? F^>* (S. Josephson and R. 

Bishop, TIBTECH, 6, 218, 1988)S*6«K jfi^I ft $ tlfc P ^ X t" P - 

25 jUSinHb^:/^ F (#Jx.fc£, ^1 2 0 0 1 - 1 1 4 8 0 o^'&m) * & 

~ J $>1£Birim<DTmi&X.¥ h-y^^T F ^BI#fF 6 2 6 8 
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491f, 1 0 - 7 7 0 0 ^'j>m. #i¥l 0 - 2 5 9 1 9 8^ 

10-506877 Wm^f 11-92497 

ft. #HS 2000-327699 ^&$S) ^ K^>/\° 

^Sf£#fgBJ Offing? jfgg§^T»£jgl£l±3 - t^T^^c 

KJGLP-lCi, GLP-1 (7-36) ^5^fif©7 5 

iufcT^ /tfi^j^tts gl p - i mm-fctemm-vg %>o * 

fgBJffcj;, GLP-1 (7-36) T£Ufe^:<D7 =i yilE^JO 1 % b < 

GLP-lStt§ft'§^^H^ GLP-1 (7-36) , GLP 
15 -1 (7-37) Xtt*n6©C**75FT?*5GLP-l»»#fc 
feilfflT^^o Sic, ^tl^©GLP-l|||ft©8t&t 
U >Xte^U J/>CtilbfcGL P - 1 ft##Rt^E^J##2 \zmm<D 
GLP-1 Si##K:*>jfifflT£S. 

20 #fSBj£&^Tte, dne>iaift^^>/ , «^»*=i— K-rsjte^? (d 

25 HJfi^S^^^Ttt, ±IBGLP-1 
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^^ibTV^fl^ >/1^Site^£©#lf te&*«»rE?!l£E«"r 
15 (#1 2 0 0 0 - 1 0 6 8 9 0 ^&#) ^<£>JH£^£ffl 

§„ Ht, w^sme^©*? a&*«, m?&M*>ntrm. 

<g«t?&n»i, ^Kisjtsn^ t>©T«^^o 

Tte, ^^o^D^u>©i 09#i©75; * 3 — h *r ^ 

20 ^GLP-l ^JfAbfc. 
(#A^**-<Z>lf^) 

nt n t ©^v^etciH&SBmilA^ flitted 

25 «£ 5 9 .M#J'\£>iH5 J ?#A£fT5 . 

1 4 
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fjks • y/7yyX>X (UAT, A. 7^77'>l>Xt»&t§. ) 
5 %k<D i p t itfe^- (A. C. Smigocki, L. D. Owens, Proc. Natl. Acad. Sci. 
USA 85, 5131, 1988) , D H3y*Xi*<D i p t jt^^> -> □ t 

^^tt^-r^it^^Tfe^^J^Mfi^O/S -glucuronidase itfc^ 
10 (Morten Joersbo and Finn T.Okkels, Plant Cell Reports 16, 219- 
221, 1996) it-T Y*}^ ->^Wm.B.^h%Xt>nx^Z>i/U'1 * 
tXtft*©C K I 1 jtfc^ (Kakimoto T. Science 274, 982-985, 1996) 

(hpt: A-r ^n-r-r ->> u states) ^^^-v-r ^>>ttt 
m^f- (npti i ^jr-v-i zs>v >mikumnkfc=T*) mmm 

20 ttl^f ttx«, wrmu-ttit^ (als ; x-feh 

NA«^, ^ng#^J^Iib#^HB^^Wr^DNAiH^J^Vi-5o *t 
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S pm##*&3 (A. Gieri and H. Saedler, Plant Mol. Biol., 19, 39, 
1992) o £ K> t)tf A c h^on^Olfeft^, wx-m7lfif 

m&mmmm s au 3 At^joiiitiiticiOiSut^Tts (u. 

Behrens et al., Mol. Gen. Genet. 194, 346, 1984) , fit#lh^>X# 
DNA->- ^>X ! b5E^^ilW^^-"C(/ : > ; S©"C ! (M. Mul ler-Neumann et al . , 
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Mol. Gen. Genet., 198, 19, 1984) » ^ M^W^M pj£g& d £ 

D s^dSpm^tefc (H. -P. Dor ing and P. Starl inger, Ann. 
5 Rev. Genet. 20, 175, 1986) , h * P 3 ~>£Afl> fc % , ^aVf, 
7 ■Oi«*6***ftfc*©(l'!l*li»T. Inagaki et al., 
Plant Cell, 6, 375, 1994) tfito 6 tlT V> 5 . 

10 ^"T^ £ htf&< 0WT^) fttlTVi* (WAtf, B. Baker et al. , Proc. 
Natl. Acad. Scl. USA, 
83, 4844, 1986) . fcfc, #^BJ V>Tte, gftt> #af*tt©V>f* 

tiWSi^^ (site-specific recombination system) 
20 OM^T^S. tOT^DNAPJ?: 

•eit, ^CDDNABS^J^I^ — DNA^fll:, M — # fRl * ft ^ T * £ 

■ 1 7 
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(N. L. Craig, Annu. Rev. Genet., 22, 77, 1988) „ 

#^<2$fc£$J#> e>#$t$n£: Cr e / 1 o x & , R/RSI, FLPl, 
c e r f i m5&^J&**0 Z tlT ^ Z ifiMlft £ UTJ. L. Craig, Annu. 
10 Rev. Genet., 22, 17, 1988) , i^Sl^T * fc^r <DW& £ tit ^ 

S^&IBWO 93/01283 -^&$R \Z& ^ X > P177-^4*©C 
r e / 1 o x^^ttLW^^flte^^Affi^^^-fcfUffl^nTViS J: 5 

15 ^©^fc^ fc©£<» 1*3 33 PI — £ £ ct^^^ 

&oTV>5. •t>tSL&\Z&5£m<D— Hl^tfi, (Zygosaccharomyces 
rouxii) ©M#SW«^.^T$§R/R S ^ (H. Matsuzaki et al. , 
J. Bacteriology, 172, 610, 1990) *©fa&;l&tera fcJfltfe*.!** 

20 ^mommzmW-tZ £ t^1-Clli^$tlTV^ (H. Onouchi et al., 
Nucleic Acid Res., 19, 6373, 1991) „ 
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m^z p — zmx-t zmwt lth mib (*t#i*m) ©JSTtambfe 

15 ^^^ftlfeffflt^ £ £&XZ, £ <h«&^„ 

#^I3 1 4 1 0 8 4 -5tfB« jlfc^ffit*^ £ 

ITtt, i^tl N6C12 igJfi (N 6 &i US ift Hi R tK tf PS. >^ (Chu 
20 C. C. , 1978, Proc. Symp. , Plant Tissue Culture ,Sience Press 
Peking, pp. 43-50) , 3 0 g/L ->ol — ^d-X> 2. 8g/L 
iJX0.3g/L lmg/L 2,4-D>4g/L 

rO ^^jb"^ ^ <h^T^^>o b^b&/^e>, ±m^mw.fjZiz 

1 9 



WO 2004/087910 



PCT/JP2004/004382 



^ff$3 1 4 1 0 8 4^fB«©:£&fct£oT*e^*A&3£fTofcf8 

10 SdSsJnUSttlN 6 C 1 2 TCH 2 5 (N 6M*«t*R^Vf * 3. 

30g/L '>a-^n-7,2.8g/L ^O'J >, 0. 3 g/L 2> 
•tf^y^?, 2mg/L 2, 4-D, 5 0 0mg/L *M^'>'J>> 
25mg/L /W^DT^», 4g/L -f b ) "C 1 IB* 

#Lfc^, Mfc* 83!l«l&Sn#ttlN 6C14TCH25W (N6 ii^ 

15 ISS.^t:'^ 3 30g/L ^a-^n-X, 2. 8g/L 

U>, 0. 3g/L jtjlfsym. 4mg/L 2, 4-D, 5 0 0 m 
g/L. *;V^-->U>, 25mg/L A^^nY-f->>, 4g/L 
h) TlMK^L, ^Cfc^l»l**iD«HftMSRC*Mi (MS 
^tUttSR^^^ ^ >S (Murashige, T. and Skoog, F., 1962, Physiol. 

20 Plant., 15, 473) , 3 0 g/L S/a-^D-X, 3 0 g/L V JVt' 
h-;i/, 2g/L #1f S yt, 5 0 0 mg/L #;i^n>'U>, 4 
g/L y)V^-ih) T'^ilTSJl fXS^Witt^ 
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fc*5, mmmnammtvx^. tttz<D&?\zvxmmv. mfc^-mA 
mini, fcmm&m^tat&^o 

temo^m&m^xzvj&nm&fc&^z&z ztx. m%-?nit& 
x>. mmmmmttfttz^x. m^m^^n^v, mmmmi^^^^^x 

(G L P - 1 

25 fe#«j«:-r >x u >^B*^J^-r^>*:;i/ ; &> t tta snt^s %<dx, 

GLP-l (7-36) h\ts Hi s-Al a-Glu-Gly-Th 
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r-Phe-Thr-Se r-Asp-Va 1-Se r-Se r — T y 
r-Leu-Glu-Gly-Gln-Al a-Al a-Lys-Gl 
u-Phe-I 1 e-Al a-Trp-Leu-Va 1-Lys-Gl 
y - A r g-VmZn&mm&m'D^-J'?- HTafe^o *^HJ^43^T«, 
5 iGLP-1 (7-3 6) 07$ 7tE^J§3- Ft^jlfef , ifc^te, 
GLP-1 (7-36) <D7 ^ J mMPKD 1 t> L < te$C|@<£>y$ J Wtifi 

io p-i3S££m-r3o 

(GLP-1 

&mW\Z. ±13 0 J; -5 CGLP-l mo^m^m^mm-r %> tmz. 

iGLP-i <DMmfc*itmi,T. ffi4twmm>\z & vmit • #$?$n& 
MtTt^^GL p - i (Dmmw*mmt& b<D-e$> 

15 •&» GLP-1 (7-3 6) t^^C7$;Stfi 

a > 3 4fi$7x/t7^ >xii7X/^7^>f ciibt, m 

GLP-1 5c^MGL P - 1 LmmmO't >X'J >#?&{)Eit 

3„ Ii:8t©77->5t'J>Xi^'Jy>l:fMT5:t(: 
v ^ y ^ v ;i/ ^ y ^ ^ - -fef IV (c^-r^IM^Sr^^ftL, M^T 

25 -f&fc>-£, «S^0GL P - 1 GLP-1 (7-36) , 

#tr>fcfc, ^©7$;iE^J0.1feb<ttti©757i^^, iiR 
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^^>^^M^u^:fe^"ea5^^\ glp-i (7-36) ifc 

GLP-lOilft, £nS<2C^y 5 

-g-tf*X^Tab«9,»Sb<«, GLP-1 (7-3 6), GLP-1 (7 
-37) Xt^tl6®C*S7$FT^5. *^?3<DGLP-lif#: 

10 z?^7^z?)l>f7^¥-V IV U HI© N3fcS#> 6» 2 #g£> 

jgt^llT^S. *^BJ©GLP-li##:li, 8fi(D77 

15 $> o 

±m<D£&Q, *BHJTffl^§GLP-l (7-36) te, ^©75 
/ ^SE^J :Hi s-Al a-Glu-Gly-Thr-Phe-Thr 
-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu 
-Gly-Gln-Al a-Ala-Lys-Glu-Phe-I le 
20 -Al a-Trp-Leu-Va 1-Lys-Gly-Arg Ts^^tl 
SS^St^^^HTfeS^, 8ft£-fcU [S e rs] t 

te, 2#i (8^fc+9^) OA 1 a^S e r (If i^tlt^S ^1 t $S 

-To *f!K©GLP-ii^it -fb^^-^^^^^jtfe^m^^^^ 

©d: o f^mm<D — m<D7=-3rX h^##IIT#§ ; Dugas K. %.Zfi Penney 
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C, Bioorganic Chemistry, 1981, Springer-Verlag, New York, pp. 54- 
92, Merr i f i elds JM, Chem.Soc, 85, 2149, 1962, Stewart Rtf Young, 
Solid Phase Peptide Synthesis, pp. 24-66, Freeman (San Francisco, 
1 969) 0 43 OA^^fF^^i (PE-Appl ied Biosystems Inc, 

5 850 Lincoln Center Drive, Foster City CA 94404) lkZ$ PE-Applied 
Biosystems \Z <fc K> tlfc^^ <i 2 )\>*m V>T, iffi^SCckD* 

PE-Applied Biosystems R t« <£> li£ ,£ H # ^ £> Hf A"pJiiT & Z> <> 

*^h^(dgl p - i mm&<Dm.fc^MWkxmwi\z &z>£.mte> gl.p 

^•^ite^©^H^fe«*^^^«^^^* 0 , Brown Methods in 
Enzymology, Academic Press, NY, 16 8i, 1 0 9-1 5 

15 ^^BJOG L P - 1 Mm>i£<Dm$i\zm^2>D N A\Z\Z, ±12© 

|:GL P - 1 mm>fc&® V ffitl^^^lt C <h^T££o #l*.k£, j8 
h ->^-i£, /3-^#^*r — if, ^nf^>A, TrpE&f 

fr^l#ilTl§l:(t ;&jtfc^<h© relays y|?(D^^t->}:^ 

j&T&iH£^£AnT&#, Mzit^r yn&m-tz z\ t&T°&z>o z.(om 

-;PX> F^y^^-if (Cck^ii^lt «fc 0 , G L P - 1 
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t&iBGL p - i mm&&^- F-rajte^tt* ^*no«£^i 

MiCi^ Ht^^OilSHiAlT^iStSJltT, GLP- 
HIADNA^i^^^-H}fAt§. GLP-1 ^##Ofcfe©^31 

10 T £n T? £ D . — HSfcte Maniatis Molecular Cloning; A 

Laboratory Manual, Cold Springs Harbor Laboratory Press, NY, Vol. 

1-3, 1989 ton. m&<Dm.fc^<D®mw}t;i$K^&mj8, 

15 & — \% ffl %a ~£ $> V . The Promega Biological Research Products 
Catalogue The Stratagene Cloning Systems Catalogue ^ 

§o &mw<DG l p - i mm>fc(D§im\z\z, m< ffl^snTt^tti 

20 m^m^7,^Ahmmx^^o 
[*^bjglp - 1 mmfcoimmi 

*mwv tkm-z nrcGL p - i mmft}** mmm^^(DBm^<Dm 
25 ^ttGLP - inwfcfrt>te%i&ft&* mm&nz^zft&mfc, ^m. 
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T*iJffi-T£ £ £ fcTf^S. *iBJ©GLP-lf^«, GLP-1^ 

5 

(MM) 

10 ffi^O^Tte Molecular Cloning (Sambrook et. al., 1989) X\$Mt£. 

immm 1 1 

I. y ^7. ^ H P G 1 b G L P 1 3 0 Hm®M 
p T L 7 (H.Ebinuma et al. , Molecular Methods of Plant Analysis, 
15 22:95, 2002) ©Ec oR I - S s e 8 3 8 7 I $IK3&$8IS&KIK:, MIS 
ilE c.oRIiSse 8 3 8 7 I <h£fflV>T**D D Hi bfc-f 
>^Dt-^-, @a^J#-^ 1 fc^-r [S e r G 1 n 26, As p 34 ] - 
GL P - 1 ( 7 - 3 6 amide) £3- Ft" Sit^^** pJ£«tt ( 1 0 9 # 

20 u T^-^^^^^^^jSne^nfcjte^SfM-^if al 

T, ^7^5FpGlbGLP5lfc. fccfe, [ S e r Gin", A 
s p 34] - G L P - 1 (7-36) @H^"J#-^ 2 t^-T «fc O \Z, G L 
P - 1 <D 7 ~ 3 6 #g ©7 S 7 £>& 0 , f©8fi^t'J>fc, 2 6 

AG) Sr#JPLTV^o 
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mmmmK p n i kit, ^775Hpuci8©kpiiiijis 

m> Sig^UT, y7X$HpUC18AKpnU#fc. d (D p U C 
HAKpnl CDSse 8 3 8 7 I mWiBM^mz , FpNP 
5 113 0 (*NfI§S!¥9 - 1 5 4 5 8 0 -^£$8) «k 0 , iSOMiIWi 
81 * 3fc SB #IR s fc#E*nfcfil«*«0IE»5l5S s e 8 3 8 7 I Tf 

^jmbT, }f ATS d £ £«fc D , ^7X5HpNP I 1 30PUCS# 

fro 

M\Z. ^7X5FpNPI 140 (tH¥ 9 - 1 5 4 5 8.0 
10 J;«9> CaMV35S7*D ; e-^-, Hm (/W £f n -f */ >Wt£) it 

^Brfi**, H@iiKp n IT^ttSbtpNP I 1 3 0PUC<DKpn 

i umnmm®L\~& al, y^x^HpNPii3o Hm*#fc. 

gW^T^T'^X^ Fte, ClOpNP I 1 3 OHmiD. BM<DU$l 

15 #i«ii^.^©ti^ia^R s \zm%. nrcmwL^ mmmm s s e 8 3 

8 7 I T^fciibT, pGlbGLP®Sse 8 3 8 7 I ©mfPSSB#:Pp0 
IC^ATS Z. t\Z& 0#£>n> :nsy7^5HpGlbGLP130 
Hm (ffl^^l6#-^F ERM BP-8343) Lfco u©pG 

lbGLPnOHmd *4&©B?lEgW4 , fc»«31ir5mffeA:*>/ , < 
20 ^Kilfe^iibT, [Ser 8 , G 1 n 26 , As p 34 ] - GLP-1 (7 

-3 6) H-rsate^j^, -f^^n^U ^Jte^P©^*** (1 

pGl bGLPl 3 0Hm©^iX + A^H~4II, £ fc> CI © P 
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G 1 bGLP 1 3 0 Hm\Z&\,*TmV!lWi&&<¥lZffi.&$itlZ> Z. h £f£2> 

mm (t-dnahi) <Dftmmmi&M&m 4 k^-To 0i~44 j , g 

1 b-Pft'f^^n^'J Vitfe^^y 0^-^-£r, GLPtt[Se r 
Gin 26, Asp 34] - GLP-1 (7-36) £ n — F t" 3 iHS^ * * 
5 globulin te^*7*n7*U >jtfc^£, T«/A'J > > ^ -if it&^£> 
# U.T^ — JMt;^:?-;!/^ 1 a « 1 a c Z 'jt£^<£>$rtt-£ , 3 5 S - 
P«^7 U 7 9 7 — ^EUW 7 7-f ;UX£> 3 SS^Dt-^-^, i p t 

i p titers, ^i-efflofeT« i p t j&e^gnrotfu 7t-;kh-> 
^^-;i/^> HmtiA'f^DT'f zs>w j &m.& : ?&. Rfeffi.mz.Bmm.fc 

RB iLBin-DNAii0MPJ^l/T^5. 

II. Ttfu A^t'J!)A^©pG 1 bGLP 1 3 0 Hm0lA 

A. % 7^7t^X>7nEHA1 0 5 $c £ , 1 OmLOYEBB^i 

15 (H-7I^X5g/L, @p#x^7> lg/L, ^7°h>5g/L, ~> a 
»5g/L, 2mM MgSOi, 22tTOpH7. 2 (i^T.#^^ 
SfcV**^, 2 2tT©pHtt5.) ) JdJgffiL-, OD 6 3 0 # 0 . 4 
#>£0. 6 ©*&fflfcS<5£T?, 2 8 'CT^Sbfco 6 9 0 0 

Xg, 4*C, 1 O^FIl^lTlIlfct, 2 0ml ©1 OmM 

20 HEPES (pH8. 0) \zMmVX. ^1 6 9 0 0 Xg, 4^, 10 
frm&'bVTMmis, $:^X*Z.<DWfc* 2 0 0 t± 1 ©YEB^mC 

^©^7X5 y7*nA7^U7A^<E>pGl b 

GLP13 0Hm®SAi£, KT©J:5 KLTfr^fc. fiPS> 0. 5m 
25 1 ^aL-7*ftT, ± IB 7° 9 7 5 H#AfflM« 5 0/i 1 tpG 1 bGLP 
1 3 0Hm3 u 1 *M&Vtz.W&mz. -J- > rt )W - 1 1 ~> 7 ^ A 
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[BI0RAD&] &ffi^TXl/^7 ba^-lz-^a >Srff Vi, Xl/i? h Ut$ 
-U—z/3 2 0 0 ^1 <DY E B^^ig%^inAT 

2 5t)T 1 B#ra*g£ 5 LTig^Lfcm, 50mg/L 
•<>'>iJlPYEB§^igi 5 w/ v %*m<Dffi.J$te±&lZ.m 

^YE B?S#i§^(C#tebTig«b, ^©ift^^TJ^U^ 
T^7X5 h^iffitt, iltieol^, EHA105ttl:pGlbG 
LP 1 3 OHm^iA^tlfcfeCT^S^t^Iit, dft^*, EH 
A105(pGl bGLPl 3 0Hm)tlf:. 

10 

in. mmwrnvmrn 
mm^mx(DMm.h^x. <*is« ra^etj &jb^, to^mm^- 

^Db3-;v (p 9 3 - 9 8 ) ©#8stefl!v>fTo £M£ ntc^mu 
15 N6C1 2 mm (N 6 SS^&m&tf tf*^ 30g/L v 

o.-^p-x, 2. 8g/L ^n'j>, o. 3g/L fcifs/Bfc, 

lmg/L 2, 4-D, 4g/L 7->7-f h, pH=5. 8) £g 

7^DA^fU^AEHAl 0 5 (pG 1 bGLP 1 3 OHm) fc«fcS 
20 mifttfe. 

IV. EHA105(pGlbGLP130 Hm)Ci:5^^©^Ifeil5 

YE B HI ?c i« iffi (k'-7X^X5g/L, p#x^X lg/L, ^ ^ 
25 h>5g/L, ->3^5g/L, 2mM MgSCU, 1 5 g/L 

h7# — ) tSitfcT^D/^r'J ^AEHAl 0 5 (pGlbGL 
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P13 0Hm) Y E B ft # & *fi & & 48 bT, 2 513, 1 8 0 r p m 
T-ftTO/ 3 0 0 0 rpm, 2 0 #HJjg'fr b Til b , T'fehv'U 
>zf> (lOmg/L) N 6 ft-fci&Jfc (N 6 M^^mJttKt'^ 5 

30g/L i/a-^D-X, 2mg/L 2, 4-D> pH = 
5 5. 8) Id, OD63o= 0 . 1 5 tteZ&5\zmmV. i^I7^n/^ 

in *vmMvt£$%wn^-& 5 o m i ^a. — ^cxn, ^£{£±15^^ 

fflT^n/^r'J ^AW^ttfl«bfc„ 1. 5^f40l«t> T 

10 s£#&7R#£l$&icbT^ N 6 C 1 2 i&iffi (N 6 fcf ^ 5 

>St, 3 0g/L 5/3. — ^D-X, 2. 8g/L :/dU>, 0. 3 
g/L #1f=i/^ lmg/L 2, 4-D, 4g/L 
pH=5. 2) fcBflcb, D-i?*JI/f-^T?v'--'HT 2 8 t^RfrT 
3 g ^^^ig^^frVi, Ii:N6C 1 2TCH2 5 mi& (N 6 

15 Rt^tf^5>IS, 30g/L -> - ^ a - X , 2. 8g/L >^DU 
0. 3g/L % 2mg/L 2, 4-D, 500 mg 

/ L )5/JKZ'>>J>,2 5mg/L A-f^D?<i/>,4 g/L 

;i/7^h) ic^WbT l Mfpl^^bfe^, 3§^bfc^£;i<Z)3§^S^© 

20 t©ESaiSN6C14TCH2 5*jft (N6iiI«R 

tftf:*5>8l, 30g/L — ^O-X, 2. 8g/L ^nU>, 

0.3g/L *f5;t,4mg/L 2, 4-D, 5 0 Omg/L # 
jl/^n^U^, 25mg/L /W ^P^-f 4g/L y^-T 
h) 7?iaiW«l*t, Hfc, MSRCtgift (M S mmWBCBLt$\Z9 5 > 

25 30g/L 5>3 — ^D — X, 30g/L 

V;Ptfh-;U, 2g/L * If S 7 m , 5 0 0 mg/L #;i/^--> 
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U >, 4g/L y;l/9-f M T#StLfc£ EHA105(pGl 
bGLP 1 3 0Hm)<fc<2^#iS§tm, 1^^**6 2 £ <D Wfc^X 

£W2it> #5t2 0 cmilfiDiffiSUfc. C <D #)« £ D , DNeasy 96 
5 Plant Kit (QIAGENtt) ^ffl^TiMDN A^ifflb, PCR& 
CT [Se r«, Gl n», Asp 34] -GLP-1 (7-36) £ 3 — 

{C^A^tlfe [Sers, Gin 26, Asp 34] - GLP-1 (7-36) 
10 Ht5lfe?§tHit§fcJ6, ^7^T- 3-1:5'- 

GGATCCATGGCTAGCAAGGTCGTC -3' (@B^J#-^ 3 ) £3-3:5'- 
GATCACTATCTCGTTGCATGCAACAC -3' (@H^J#-^4) &m^t£„ #£>n*:P 
CR£JS#J (&J7 0 0 b p) tt7^0-xyjH^i*ffl^T^«fL, 
IMDNAt®, [Sers, Gln26, A s p 34] -GLP-1 (7 
15 - 3 6) *3- F*T*lte : ?®#*E*l*RL»fc. 

JtlB [Sers, Gin 26, Asp 34] -GLP-1 (7-36) 

Z. 5 bti&n, [Sers, Gin 26, Asp 34] -GLP-1 (7 

20 -3 6) *3-Ht**«e ; P©#A^wi®$nfc-r^«iiir©^»te«i# 

tt, ±^!KbL, *HHfe£fcT*i*>, fetr**T3S5»«^*««Ufc. 
IV. TUSnfc^flOmgS, 10% (v/v) ^<JtD- 

25 ;k o. 2 5% (w/v) sds, 5% 2 - ^ ;t/# 7° h x ^ / -;u £ 

#tf, 62. 5mM0Tris-HCl (pH6. 8) liUAy77- 
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250/iitT, not, 5ftm®m-rz>z tiz&v. z.tubon^ 

*<D£? W^K^JStB *-<JDfflttlift& S D S - PAGECftlfc, 
SDS-PAGEttl 5% (w/ v) # U 7 ^ >J ;I/T^ F (7* U ;P7 
^ F : N, N'-^f!/>b'^7^UJI/75h*=3 0:0. 8) *f)l&m 
5 ^Tfrofc. 

#e»n^y;U®^Sr, flftlTV^F Image Gauge (^±^K 7 W ;i/ A) 
tTj^Tb, [Sers> Gin 26, Asp 34] -GLP-1 (7-36) 

10 [Jt««l] 

-T^^n^U>7 p o ; e — ^ — , @H^J#-^ 1 ic^t" [ S e r G 1 n 26 > 
Asp34] -GLP-1 (7-3 6) £ 3 - HTfcJte^tf* 

A£nfc^n:/u >ifif, sue, y a°u >^i*o#'j7T^ 

15 -pGl b GL P -HmSfflViT-f ^©^JS&a^Cite^F^ASff ofc 
20 0 5 «fc D §3 5 fc, [S e r s, G 1 n26 % a s p34] -GL P 

-l (7-3 6) HTsjte^^^n^u >©Rrse**fc# AS 

JttflEffll 1 tJttfcb xm^xm 6 {g<2 (05) o 

immm 2i 

25 I. GLP-li#fr©^ 

KTtStGLP-lil#$, Model 430A^y^ F-&J&41 (PE- 
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Applied Biosystems, Foster City, CA) \Z 3 EfcfCcfc ■=> T"a EE 

m.u\% 9 5 %^±ot)0^^fflt, -r > t* h p^ckr^-f >t* 

5 it it 011 1 • GLP-1 ( 7 - 3 6 amide) 
(^IGLP - 1) 

J*R«i&0«l2. [Sers] -GLP-1 (7-3 6amide) 

it^mm.M3- [Gly«] -GLP-1 (7-3 6amide) 

Ut&M 1. [Gin 26, Asn 34] - GLP-1 (7-36 amide) 

io m&m i ©#75 F^©7$/WJ^ie^it^ 5 ic^Lfc) 

«ii09 2. [Ser 8 , Gin 26 , Asp 34 ] - GLP-1 (7 

-36) 

mm.M3. [Ser 8 , Gin 26 , Asn 34 ] -GLP-1 (7 

-36) 

15 (MMM 3 075 /&BB#I£52#I## 6 tC^Lfc) 

II. GLP-lii*©^^U7^AMPlM14 

thGLP-1 §^#©^^$tl^:D N AiH^iJ (Graziano £ , Biochem 
Biophys Res Com, 196:141-146, 1993) \Z m^^BM^ 2 & — <£lf^ L 
fff--XAAX^-imCHO-K 1 IfflJlS * M§ * ^ 
20 I^Il, khGLP-l^^S^t^Ii^CHO-KlilS* 
t#fc 0 CCkhGLP - 1 g^#:fg^iliJ&£ 1 X 1 04 C e 1 1 s /m 1 
/we 1 1 T? 2 4 ^IJ^I/- h (Cffi^jA^., 3 B^£7 y-fe-f f-^ffl 

Ti/t'fm fufE«£GL P - 1 B!##©#*ETfc:l»»i£ (P 
25 BS, 5. 6mM^3-X, lmM^V^fJMf J^t>f >. 2 
OmM RO20-1724, 0. 5 % B S A, pH7. 4) 
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3 o ttm-i >3^^— >3>L>fco 5 nim** i on iip^T-r>^n. 

>a >^r^±bfeo §|GL P - 1 mm^tGL P - 1 %:^Wh<D 
Kfo\Z <fc D ftfc J£ £ ft & 1* # U V 9 AMP Sr. cAMP-ScreenTM 
system (Applied Biosysteis) \Z <£ Z> X >if -f A-f A 7 7 y -fe -f J: 0 
5 SlJ£b&. H7C#tGLP-m»#©*'f ^Uy^AMPS^Stt 
b jfc 0 

£ ©US*, [ S e r »] -GLP-1 (7-36 amide) > [Gly«] 
-GLP-1 ( 7 - 3 6 amide) , [Gin", A s n 34] - G L 

P - 1 (7-36 amide) te, ^3*MGL P - 1 £HW©1M 'J y ^ A 
10 MPl4ffitt^lloT^ife. 
[^5600 3] 

§Sig#!I 1 © [Gin 26, Asn34] -GLP-1 (7-3 6amide) \Z 

£.mft&&Mfe~? % z\ tti t) , h U :^>»tt£S»3fcb;fc. 

15 IPS, ^J&T#fc±fBGLP- lg|##S> 5 0mM^m7jcmT> ; & 
x#A2§$i (pH7. 8) t 5 0 0 g /m 1 ©jRftfcJ^S J: 5 
Lfco Z\<DmW. 1 0 0 /i 1 C, 5 0 0 /z g/m 1 b U >^^(Promega 
%h§£ : Cat. No. V5113) S; 5 w 1 JP^.T* 3 ll^MS^Stfc. S 

Jfa#jtte, 7 1. 5%X^/—;V 1 200^1 (final 65%) £2JP;1 

20 TffVi> 4 'CTf 5 #Pb1<£> 1 5 , 0 0 0 r p mlt \Z «fc 0 ±it £ HHR b > 
x/ttfW-S'a >bfc. *£H4fc&3!se#fc:*#b» 

0 8tt, h U ^'>>liiillt® [Gin", A s n 34] - GLP 
- 1 ( 7 - 3 6 amide) ©iStt StS b fc t> £ . [G 1 

n26, Asn34] -GLP-1 (7-3 6amide) h'J^->>Ili 

25 fc4&Jg«TSttfc:«v*j&*fc: < * h U ^ >lztt bT»&T& § E t tft> 

3 4 
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£2&#y i -emzntd *%.mm?<Dm%:Rz£^<Dm3i&mm i . 

5 9 {gS<D7R£jjn;LT 1 0 0 «C, 1 5 3MB ©iUlfcte «fc V *Kt£ U 3&<Z> 
0«»b^^tT^-ttT/5^1S7Kt 5f£#lRL-T+r>:/Jl/£ 

^fii©GLP - 1 (7-3 6 amide) , [Ser 8 , Gin 26 , Asp 34 ] 
-GLP-1 (7-36), [Ser 8 , Gin 26 , Asn 34 ] -GLP 
10 -1 (7-36) \Z-D^T\Z. 0. 2%BSA^itl 0/ig/mlS 

7. 6mg/mM^»S^10iiS©AlW 
KpHl. 2)£ 1 / 1 0 fijtm^T> 3 7X:T1IIF B 1KM, NaOH 
T^ftJLfco GLP-1 (7-3 6amide), [Ser 8 , Gin 26 , A 
15 sp 34 ] -GLP-1 (7-36), [Ser 8 , Gin 26 , Asn 34 ] 
-GLP-1 (7-3 6) fdO^Tte-e©^, **3fe©fc©K:^ ^Tte> 
^T^>^^»§itiil, h U Zf^>mm\Z& K) GLP-1 

If-f * U y# AMPjg£te*>£^<*S&illJ£&fTofc. ^-OM, 

20 3 1 ~65%0GLP-1 It*l?!5*tftofc(B9). 
[£«&0»J5] 

1 Tf#£*Xfc-f *^m^«k 9 , 0. 0 2 5 MTKm^b^" h U V 
25 [Ser K Gln2«, Asp 34] -GLP-1 (7-3 

6) £ifu7V >£^lli^bfc^ >A°^«£ft&fcB Ctl^5 OmM^ 
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^7jci7> : &-C'ApH7. 8T15^tL £©*fr&Jfcfc, 8 3 
U g/m 1 b U 7zs>mWL (Promega : Cat. No. V511.3) 6 u 1 £in 
;LT, 37tT?l, 2, 4, 6Xtt2 0iPI^$tfcf< 7 1. 5% 
X^/-;H 2 0 Om 1 (final 6 5%) £3jn*-T J £jfc£#ib$ it, 4 *C 
5 t5^ri0 1 5, 0 0 0 r pmJti^fclJ: 0±Jt&ll|iRbT, X/t#U — 

BIOS, >T*^a&«^K:585i31i\ i^^^fHibTftfc [S 
ers, Gin 26, Asp 34] -GLP-1 (7-36) ©h'J y->>B 

< , ^©?stt**aif#$n}fe. uti^®:t*^ -Y^aaa^+T [s 

e r s, Gin 26 , A s p •«] - G L P - 1 (7-36) 

or, glp - ist##©3gsafc«ko^*^&«^te^W3n3 [Se 

15 r 8 , Gin 26 , Asp 34 ] -GLP-1 (7-36) /MT h U 

^»ick5 £g # s £ £ & < BftiR s n -5 -5 £ h tfimm 2 tlfc o 

[Se r 8 ,Gln 26 ,Asn 34 ]-GLP-l (7-3 6):fc£tf[S 
er 8 ,Gln 26 , Asp 34 ] -GLP-1 (7-36) ICOl^T, hU 
20 HiS01J2 t^ittTt^^ >J y ^AMP41ffift*i 

BPS, 0. 2%^->ii7J^$>^l^tl O^g/mlCWlfc 
±SH^J&GLP- lffitaU*8 n 1 , 5 0 raM^tTKiT >^X^7 
(pH7. 8) * 1 12m 143«fctf8 3jug/ml hU^'>>»«! 
25 (Promega ttM : Cat.No. V5113) ^6 w 1 iDiT, 3 7 *C T? 1 S 
/&£i±fco SJS^lhte, 7 1. 5%X^>— JH 2 0 0 /i 1 (final 6 

3 6 



WO 2004/087910 



PCT/JP2004/004382 



5%) SrflnA-Trr^, 4*CT 5 ftm<D 1 5 , 0 0 0 r pmMtiOJ: 

0 1 1 tt« GLP-l (7-3 6 amide), [Ser 8 , Gin 26 , Asn 
5 34 ] -GLP-l (7-36) & <fc [Ser 8 , Gin 26 , Asp 34 ] 
-GLP-l (7-36) ©h'J^'>>S!lIll#ril:Mtl.gftCDfa$ 

^^lOGL P - 1 (7-36 amide) fCitifcbT, 
[Ser 8 ,Gln 26 , Asn 34 ] - GLP-l (7-36):fc«fcl£[S 
er 8 ,Gln 26 , Asp 34 ] -GLP-l (7-36) te, h'J^y> 

C^M^U 7 ] 

*f!i©GL P - 1 ^^IGL P - 1 tit&lsGMfcD P P 

- I Vft&^t^ i: 5 jfcSP^fc. GLP-l (7-36anide) (^ 

15 «GLP-1) £ 5 0 0 0 pM, [Ser 8 , Gin 26 , Asn 34 ] - 
GLP-l (7-36) £ 5 0 0 p M, [Ser 8 , Gin 26 , Asp 3 
4 ] -GLP-l (7-36) ^ 5 0 0 0 pMlUT, ^Wtl4 0|i 
U/Hl ©DPP - I V (Sigma, D7052) £ UfU V , 3 7 X:\ZT 0 , 15, 
3 0, 6 0 #ffiKJfc£li-;fc&, 2§i©X^/-;PTitab, S^IA 

20 l/-^-lCTf£@b;fco #Snfcft@«b* 1 «B S" A^W3Re*K:i» 

iu GLP-i u±^^-mmmm\z^m^itx^^ & u y ^ amp 

^£ft£$J/t L7t, 01 2CDPP-I Vll©^;^i^^ 100%i 
bT1t^^'J'^AMPl4ffiii£Jt^tfc. GLP-l (7-36 
amide) CJttbT, [Ser 8 , Gin 26 , Asn 34 ) - GLP - 1 (7 
25 -36) *J;lf [Ser 8 , Gin 26 , Asp 34 ] -GLP-l ( 7 - 
3 6) «, HJ &*>&D P P - I Vftt^iignfe, 
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i£%W<DG L P - 1 mm&O'C >7> U >#^{Eii*£tt SrlS^fco 

5 AtlT — ffi.mmL>t£o ^(D'&l, 16. 7mM^3-X, 0. 2%BS 
A35J;tf 1 OmM Hepes Sr^tT^ V~?7.- U >y;Hg«*fc:## bfc 

2^^§bjodg l p - i mm-w^nw^^ 3 7tn3 o^rsist, z(D±.m* 

10 GLP-1 (7-36 amide) , [Ser 8 , Gin 26 , Asp 34 ] - G 
LP-1 (7-36) [Ser 8 , Gin 26 , Asn 34 ] - G L 

P - 1 (7-3 6), OVifnO^^ Ffcfc^Tfc, fflSfe^^fc-T > 
X U yfrWfemm&timtbZnfco ft\Z CS e r 8 , Gin 26 , Asn 3 

4 ] -GLP-i (7-36) KMm&'v&^'i >x u >ftW4&mm&. 
15 tfm#> 6>n^ (m i 3 ) 0 

[^SSfll 9] 

jgPfcFftflrttlfe (OGTT) }I^tt5GLP-liSMTg4ia§ 

— sfcii&^bfc^^xfc^i^-x lg/kg £MP&#b> a^t- G L 

20 P - 1 ( 7 - 3 6 amide) > [Ser 8 , Gin 26 , Asn 34 ] -GLP 
-1 (7-36) [S e r 8 , Gin 26 , Asp 34 ] -GLP- 

1 (7-36) $fgHSTS4(5, 20yg/kg)lfc. n > h P - 

;i/i££te£S:fei£7K£&#b£o ^;p:=i 2 0, 6 0, 
1 2 0^^(cBlT^M»J;DMfi#6<j{c^Ji^ffv^ jfe^iit b fc. 
25 GLP-1 K#frC*5^TJfiL*±#© t!-^^[*<i£T' , r*ffil«!J**^.'e>n. 
[Ser 8 , Gin 26 , Asn 34 ] -GLP-1 (7-36) 
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mtrnftzntzm 1 4). *fc, *<D&m\%* s^ti 2 o^stjti 

hX^Tcm 1 5)o GLP-M^f ^teftTOlfQ.* 

15 m\z*5£wiz&^Tmmt£n2>ffi®.G l p - 1 

iiii^tsm^t)^, mk, mux, ^JKm^M'f-e^^ttfc 

*mwjj&\z& vm.we>%j i ffi.%'gizm : mt£ j &* mnwizmmvtc&vte 
25 g l p - 1 ©B^jsffi© vsm®.&fefkizmtt>%> hwfo x> . mmmmm 
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m 7$. (d m. m 

t?T> (A) > (B) , (C) , frbfcZZ. t&ftWLftZjj 

5 £fe o 

(B) _h|B (A) 0 , ^^^-*«3»A^nfc*4ftllffl!&&, Mn\m 

15 (C) _tf3 (B) fcTSMlfc»»fiM)i^, 

3. mm&Mmm*\zm^i£ik&nWk7L?>n2mm>foTffi, mmm%r 

25 ^"^o 

4 o 
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25 11. JKHttBSWrSDNAH^^, h 9 >7. 

#v>tc:s*-r§ t>©T&<5 z. h &m®.ftz>, m^m 1-10 o^-r 
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12. mM(DWi&^*te^2i!:z>ffi.m7L* >Apmm.fc?tf* gl 

P - 1 (7-36) jtfc^, GLP-1 (7-36) <DT ^ 

rzmmfrzte®. ^glp-i ^i4^wr§^^^ n&n — n-rsat 

13. mw<D&m^*izmm.-£-&z>mWk%-? >/^stAfc^\ gl 

10 P-l (7-36) &Z>^\Z^(D7S. y Mm&\<D 1 L < tef£<@©X^ 

gmRtf/xtettfln^nfcgs^j^ s& d , d^GLP-i 

A7=?>X«7X/t7^>il:t^tfcGL P-l F"TS 

d ££#^£-3-5, m$tm i ~ i i <D^-rnfriz$zm<Dffi. 

14. sir* \z5£^^z>m.WkX$ 

/^IB^iJ© 8 U >Xte^U ~>>fc«J&b£:G L P-l i£aS#£n 

- F-r&iH£^-e&& ^ t s^^^r^, mi&m 12x1*13 (cta«o 
1 6. Ht&tf, #^ai*t«jT*<&2:^*<f#«i:-rs, w^jsi- 15© 

25 f 3#?£o 

4 2 
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i 8 . m&m i~i7 ©v>-rna>fc:fB*fc©££#fefc:«k b ^m^nrcm 

5 19. GLP-1 (7-36) & S W**© T 5 ^ ftBB3aj © 1 b < « 
GL P - 1 SttSttS^^ Ffc&HT, 2 6 $L&>f)V9 5 3 

sgl p- immWo 

10 20. GLP-1 ( 7 - 3 6 ) #Wi-e©T5 /^@E?iJ© 1 *> b < 

L P - 1 fStt^Wf 3^:7°^ Fj&«, GLP-1 (7-36) , GLP- 

1 (7-37) X«*-n&© 0**87 S FT&S, ffifjfcJg 1 9 fclffilft© 

GLP-1 mm>Qfo 

15 2 1. 7^ /&@B?»J© 8&&"feU >Xfci^D '>>tCgmLfeC fc£#$5[ 

19XH20 iCfB*c©G L P - 1 ^##o 

2 2. E#!^©gB#l## 2 > 5, Xte6 KlfEm©7^ ;SI!JiJ*ftS 
GLP-1 lift. 
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5 : 5£tg/kg&T&-^ 

2 0 : 20Atg/kg&T&# 
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SEQUENCE LISTING 

<110> NIPPON PAPER CO., LTD. 

National Institute of Agrobiological Sciences 
SANWA KAGAKU KENKYUSHO CO. , LTD. 

Bio-oriented Technology Research Advancement Institution 

<120> The production method of plant storage organ that recombinant 
protein is high-producted and novel recombinant protein 

<130> 2004C2059 

<150> JP2003-092827 
<151> 2003-03-28 

<160> 6 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 90 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 
<222> (1)..(90) 

<220> 

<223> Description of Artificial Sequence: recombinant protein 
<400> 1 

cat tct gag gga aca ttc aca tct gat gta agt tct tac etc gag ggc 48 
His Ser Glu Gly Thr Phe Thr Ser Asp Yal Ser Ser Tyr Leu Glu Gly 
15 10 15 
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caa gca get caa gaa ttc ate get tgg etc gta gat ggc cgt 90 
Gin Ala Ala Gin Glu Phe He Ala Trp Leu Val Asp Gly Arg 
20 25 30 



<210> 2 
<211> 30 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: recombinant protein 
<400> 2 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 

Gin Ala Ala Gin Glu Phe He Ala Trp Leu Val Asp Gly Arg 
20 25 30 



<210> 3 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 3 

ggatccatgg ctagcaaggt cgtc 



<210> 4 

<2H> 26 

<212> DNA 

<213> Homo sapiens 

<400> 4 

gatcactatc tcgttgcatg caacac 26 
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<210> 5 
<211> 30 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: recombinant protein 
<400> 5 

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 

Gin Ala Ala Gin Glu Phe He Ala Trp Leu Yal Asn Gly Arg 
20 25 30 



<210> 6 
<211> 30 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: recombinant protein 
<400> 6 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 

Gin Ala Ala Gin Glu Phe He Ala Trp Leu Val Asn Gly Arg 
20 25 30 
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